GFP intensity is defined as mean GFP intensity of Ub G76V -GFP-expressing cells treated with DMSO. The degradation rate constant (k) was obtained from the slope of the linear range of plotting Ln (Normalized GFP intensity) versus time ranging from 90 to 180 min. The percent of remaining k for each compound is calculated using the following formula: (Test compound/DMSO control) * 100. Where: Test_compound is defined as k determined from wells containing test compound, DMSO control is defined as k determined from wells containing DMSO. IC 50 values were calculated from fitting the percentage of remaining k (%k) with various concentrations of compounds to a Langmuir equation [%k =100/(1 + [Compound]/IC 50 )] by non-linear regression analysis using the JUMP IN program. The result was expressed as mean +/-standard error.
ATPase assay. Assay Buffer (20 µL of 2.5x concentration, where 1x = 50 mM Tris pH 7.4, 20 mM MgCl 2 , 1 mM EDTA, 0.5 mM TCEP) was dispensed into each well of a 96 well plate. Purified p97 (25 µL of 50 µM) was diluted in 975 µL of 1x Assay Buffer and 10 µL was dispensed in each well. Test compound (10 µL) or 5% DMSO (10µL) was then added to each well and the plate was incubated at room temperature for 10 min. The ATPase assay was carried out by adding to each well 10 µL of 500 µM ATP (pH 7.5), incubating at room temperature for 60 min, and then adding 50 µL Kinase Glo Plus reagent (Promega) followed by a final 10 min incubation at room temperature in the dark. Luminescence was read on an Analyst AD (Molecular Devices). Compounds were assayed at a range of concentrations (0, 0.048, 0.24, 1.2, 6, 30 µM) in triplicate. The percent of remaining activity for each reaction was calculated using the following mathematical expression: ((Test Compound-High Control)/(Low Control-High Control)) * 100. Test_Compound is defined as wells containing test compound, Low_Control is defined as wells containing DMSO, High_Control is defined as wells containing no p97 protein. For assays with Myriad 12 and 19, 100 µL of biomol green reagent (Enzo Life Sciences) was added to each well instead of kinase Glo Plus (Promega) and absorbance at 630 nm was measured. This was done because these compounds interfered with luciferase activity. Western blot analysis. Cells were seeded on 6 well plates (50000 cells) and grown for 16h. For the accumulation assay, cells were treated with compounds (10 µM) for 2h. For the degradation assay, cells were first treated with MG132 (4 µM) for 1h and washed with PBS (100µL) twice. DMEM containing 2.5% FBS, cycloheximide (30 µg/mL) and the test compound was added into the well. Cells were harvested after a 2h chase by trypsinization and centrifugation at 5000 xg for 4 min at 4 o C. Cell pellets were resuspended in ice-cold PBS (750 µL) then centrifuged. Cell pellets were immediately frozen in a -80 o C freezer and lysed in ice-cold Buffer A (50 mM Tris, pH 7.4, 1 % Triton-X100, 200 mM NaCl, 1 mM EDTA, 2 mM MgCl 2 , 5 mM TCEP, 10 mM NEM, protease inhibitor tablet (Roche), and Halt Phosphatase Inhibitor Cocktail (Thermo Scientific)). Soluble cell extract (100 µL) was mixed with SDS-sample buffer (4x) and heated at 90 o C for 5 min. After centrifugation at 3000 xg for 30 sec, sample (25 µg) was loaded on a 4-12% SDS-PAGE. Proteins were transferred to nitroncellulose membranes and stained with Ponceau S. GFP-based reporters were detected with anti-GFP antibody and luciferase-based reporters were detected with anti-Luciferase antibody. Western blot analysis of cells expressing both Ub G76V -GFP and ODD-Luc. Cells were transfected with p97 siRNA (lanes 1-4) or mock-transfected (lanes 5-6). Forty-eight h after siRNA transfection, cells were treated with MG132 (4µM) for 1 h, followed by a chase in CHX for 60 min, 80 min, or 120 min (Lanes 1 -3). Lane 4 shows the basal level of ODD-Luc and Ub G76V -GFP in p97-depleted cells not subjected to the MG132/cycloheximide chase protocol. Lanes 5 and 6 were the same as Lane 4, except that cells were treated with either DMSO or MG132 (10 µM, 2h) prior to lysis.
Figure 6 Ub G76V -GFP HTS degradation assay
A representative image from a Ub G76V -GFP degradation assay carried out on a 96-well plate and acquired on an ImageXpress automated microscope. Cells were treated with MG132 for 1 h, after which cells were washed with MG132-free medium and resupplied with fresh medium that either contained DMSO or 2 µM MG132. The image was acquired 3 hours later.
Supplemental Table   Table 1 
Made in this study
Primers used in this study Name Sequence Luc-ODC 137 ± 2 140 ± 2 116 ± 2 116 ± 6 * Measurements were carried out in duplicate, and variance is expressed as the standard deviation. ** Degradation of the reporter was biphasic. Degradation rates were estimated independently for each phase. 
